Eq. S1 represents the steady-state rate equation for the kinetic sequence proposed here. It was derived using the net rate constants method 1 and assuming k -2 (chemistry for the reverse reaction), k -5 (binding of peptide tail), and k -4 (binding of cyclic peptide) to be irreversible under initial rate steadystate conditions. 
Equation S1
Stopped-flow experiments with more than one transient where fitted to Eq. 7, where y(t) is the amount of cyclic peptide formed (μM) at time t, A i is the amplitude of the ith transient, k i is the observed rate constant for the ith transient and C is the offset. 
Equation S2
Observed rate constants obtained after fitting the data to eq 7 were used in replots of observed rate constants (k obs ) versus concentrations of substrate or other ligand. Linear concentration dependencies of k obs were fitted to Eq. 8, where k on is the association rate constant, L is the concentration of ligand and k off is the dissociation rate constant.
Data for inhibition assays with the recognition sequence were fitted to Equation S4. Data were normalized to display activity without inhibitor to be 100%, and activity with 50 µM inhibitor (recognition sequence) was zero % activity. = @AA @+ @A B-CDE FG*H
Equation S4
S2 Table S2 : Oligonucleotides used for site-directed mutagenesis.
Oligo name Sequence 5' to 3' GmPOPB_S577A -forward TGGTGCGGCCAACGGCGGCCTGCTGGTGATGGGC GmPOPB_S577A -reverse GCCGTTGGCCGCACCATTAATTGCAACTTTACCCGG AG
S4
Scheme S1 -Biosynthesis of α-amanitin toxin. Leader peptide is shown in purple, core peptide in green, recognition tail in blue. Reactions occurring after GmPOPB are catalysed by unknown enzymes. The order of these reactions is also unknown.
Scheme S2: proposed chemical mechanism for GmPOPB-catalysed macrocyclization. Purification of reaction products (cyclic peptide and recognition tail) by HPLC. Peaks corresponding to purified molecules were analysed by high resolution mass spectrometry, and theoretical (red) and determined masses (blue) are shown. 
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